This research establishes the influence of linguistic traits on human behavior. Exploiting variations in the languages spoken by children of migrants with identical ancestral countries of origin, the analysis indicates that the presence of periphrastic future tense, and its association with long-term orientation has a significant positive impact on educational attainment, whereas the presence of sex-based grammatical gender, and its association with gender bias, has a significant adverse impact on female educational attainment.
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The origins of the vast inequality in the wealth of nations have been attributed to the persistent effect of existing variations in the distribution of geographical, cultural, institutional, and human characteristics across the globe. 1 Variation in the evolution of linguistic traits in the course of human history has conceivably reinforced the persistent effect of cultural factors and contributed further to comparative economic development.
This research explores the impact of the coevolution of linguistic and cultural traits on the development process, shedding light on two fundamental questions: Has the evolution of linguistic traits contributed to the persistence of cultural characteristics and their lasting effect on economic prosperity? Have linguistic traits merely reflected existing cultural characteristics or have they influenced the human mindset and contributed directly to the development process?
In view of the pivotal role of languages in the transmission of knowledge, values, and beliefs, linguistic traits have plausibly reinforced the diffusion of cultural traits within and across generations. Thus, cultural characteristics that were embodied in language structures were more likely to persist across time and space, and natural selection favored linguistic traits that fortified prevailing cultural traits. Moreover, linguistic traits per se may have directly influenced the individual mindset and human behavior, beyond their indirect effect via the reinforcement of cultural transmission.
In particular, in societies characterized by distinct gender roles, and consequently by the existence of gender bias, a type of grammatical gender, which has plausibly fortified these cultural norms, emerged and persisted over time. Similarly, in societies characterized by long-term orientation, a structure of the future tense, which has presumably reinforced the efficiency of future oriented behavior, appeared and prevailed over time (Galor,Özak and Sarid, 2018) .
Languages differ in the existence and the form of grammatical gender and the structure of the future tense. Languages that are characterized by the presence of sex-based grammatical gender classify nouns according to biological gender, inducing speakers to highlight gender distinctions. Furthermore, languages characterized by the existence of periphrastic future tense, which is associated with discursive phrases such as 'will', 'shall', 'want to', and 'going to', reflect greater future intentions and orientation than the inflectional future tense that is associated with morphological variation in verbs (Bybee, Perkins and Pagliuca, 1994) . Linguists as well as other scholars have therefore argued that gender biases have been reinforced by the presence of sexbased grammatical gender systems, while long-term oriented behavior have been fortified by the periphrastic future tense.
This research examines the effects of these two language structures on contemporary human capital formation, conceivably via their indirect effect on the persistence of ancestral cultural traits, as well as their direct effect on the individual mindset and human behavior. In particular, the analysis explores the impact of (i) the presence periphrastic future tense on college attendance, and (ii) the presence of sex-based grammatical gender on female college attendance.
The study advances a novel identification methodology that disentangles the impact of linguistic traits from the persistent effect of other ancestral characteristics, resolving major drawbacks that characterize existing explorations of the association between language structures and economic outcomes (Kashima and Kashima, 1998; Chen, 2013) . In particular, this methodology augments the traditional epidemiological approach for the study of the persistent effects of culture by isolating the direct effect of linguistic traits from their potential indirect effects via their impact on the persistence of cultural traits.
I. Identification Strategy
The analysis exploits variations in language structures across individuals that are originated from the same ancestral homelands, transcending a major limitation of the influential epidemiological approach for the identification of the persistent effects of cultural traits on human behavior and economic outcomes (Giuliano, 2007; Fernandez and Fogli, 2009; Galor andÖzak, 2016) . While the epidemiological approach permits the exploration of the impact of the ancestral environment of migrants on their cultural traits, accounting for the geographical, institutional and cultural characteristics in the host country, it does not distinguish between the impact of cultural characteristics and other unobserved ancestral characteristics that reflect the parental countries of origin.
In contrast, the proposed methodology isolates the direct effect of linguistic traits on human behavior from the persistent effect of ancestral cultural characteristics. In particular, since children of migrants with identical ancestral countries of origin may speak different languages in the host country, one can disentangle the impact of linguistic traits on human behavior, from the impact of the ancestral environment, accounting for observed and unobserved geographical, institutional and cultural characteristics that characterized the ancestral homelands and may partly govern the behavior of children of migrants.
The analysis is conducted on individual data from the US Census and American Community Survey for the years 2000 -2017 (Ruggles et al., 2019 . It focuses on all children of migrants over the age of 24, who were either born in the US, or brought to the US before the age of 5. This sample consists of 747,062 individuals, whose parents migrated from 147 countries and speak 64 languages. The prevalence of sexbased grammatical gender and periphrastic future tense in these 64 languages is determined based on the classifications provided by Dryer (2013).
II. Periphrastic Future Tense and Education of Children of Migrants
This section explores the impact of speaking a language with periphrastic future tense on the probability of college attendance among children of migrants in the US. Notes: The table examines the impact of speaking a language with periphrastic future tense on the probability of college attendance among children of migrants in the US. Geographical characteristics in the historical homeland of the language include absolute latitude, mean elevation, mean ruggedness, coast length and pre-1500 crop return. Heteroskedasticity robust standard error estimates clustered at the country of origin, language and state levels are reported in parentheses. Table 1 establishes the positive association between speaking a language with periphrastic future tense and college attendance. In particular, the estimates in columns (1)-(2) suggest that speaking a language with periphrastic future tense is associated with 23 percentage points increase in the probability of attending college, accounting for individual characteristics such as age, gender, marital status, state of residence, and year of interview, as well as the geographical characteristics of the historical homeland of the language. A sizable magnitute in comparison to a mean probability of 0.59 of college attendance in the sample as a whole. Column (3) further accounts for the parental countries of origin, namely, the ancestral geographical, institutional, and cultural characteristics that may affect individual human capital formation. Thus, the estimated association isolates the impact of long-term orientation that is language-embodied from the persistent cultural effects of long-term orientation via non-linguistic channels. The estimate implies that speaking a language with periphrastic future tense is associated with 5.3 percentage points increase in the probability of attending college.
Columns (4)-(5) establish that the estimated impact is unaffected qualitatively if one further accounts for parental education levels and their command of the English language. Not surprisingly, parental education and their level of proficiency in English have a positive and sizable association with their offspring's college attendance. Nevertheless, the estimates suggest that the impact of speaking a language with periphrastic future tense remains sizable and it is twice as large as the impact of having a parent that is proficient in the English language and nearly 1/3 of the impact of having a college educated parent. Finally, columns (6) and (7) establish that the results are unaffected qualitatively if English or Spanish speakers are excluded from the sample, accounting for augmented labor market opportunities and greater incentives to invest in human capital for individuals who are proficient in the two dominating languages in the US.
Thus, the analysis in Table 1 suggests that speaking a language with periphrastic future tense is associated with higher college attendance, accounting for a host of individual, socio-economic and ancestral characteristics.
III. Sex-Based Grammatical Gender and Education of Female Children of Migrants
This section explores the impact of languages characterized by the existence of sex-based grammatical gender on female human capital formation. In view of the proposed hypothesis that in a society characterized by distinct gender roles the existence of grammatical gender have reinforced prevailing gender biases, the analysis explores whether languages characterized by the existence of sex-based grammatical gender have an adverse impact on female human capital formation. In particular, following the identification strategy exploited in the previous section, the analysis focuses on the impact of sex-based grammatical gender on college attendance of female children of migrants in the US.
In line with the proposed hypothesis, Table 2 establishes a negative association between speaking a language with sex-based grammatical gender and female college attendance. In particular, columns (1) and (2) show that speaking a language with sex-based grammatical gender is associated with 23 percentage points lower probability of female college attendence, accounting for individual characteristics such as age, gender, marital status, state of residence, and year of interview, as well as the geographical characteristics of the historical homeland of the language. A sizable impact in comparison to a mean probability of 0.61 that a woman would attend college in the sample as a whole.
Nevertheless, this impact may capture the persistence of characteristics of the parental countries of origin of these women, independently of grammatical gender. Thus, column (3) accounts for parental origins fixed effects, and therefore isolates the impact of gender bias that is languageembodied from the persistent cultural effects of gender bias via non-linguistic channels. The results suggest that sex-based grammatical gender itself is associated with 5.5 percentage points lower probability of female college attendance.
Moreover, as established in columns (4) and (5), the adverse impact of speaking a language with sex-based grammatical gender on female college attendance is robust to the confounding effect of parental education and their proficiency in the English language. The estimated association between sex-based grammatical gender and the probability of attending college is sizable and it amounts to nearly 50% of the estimated impact of having a college educated parent. Finally, columns (6) and (7) show that excluding individuals who speak the two main languages in the US (i.e., English and Spanish) does not affect the qualitative results. Thus, the analysis in Table 2 suggests that speaking a language with sex-based grammatical gender is negatively associated with female college attendance, accounting for a wide range of individual, socioeconomic and ancestral characteristics.
IV. Concluding Remarks
This research establishes the influence of linguistic traits on human behavior. The analysis indicates that the presence of periphrastic future tense and its association with long-term orientation has a significant positive impact on educational attainment, whereas the presence of sex-based grammatical gender, and its association with gender bias, has a significant adverse impact on female educational attainment.
The impact of linguistic traits on contemporary human capital formation, may a priori operate indirectly, via their effect on the persistence of ancestral cultural traits, as well as directly via their effect on the individual mindset and human behavior. The study advances a novel identification methodology that plausibly disentangles the direct effect of linguistic traits on human behavior from its indirect effect via their impact on the persistence of ancestral cultural traits that may govern contemporary human behavior. In particular, it exploits variations in the language spoken by children of migrants with identical ancestral countries of origins to isolate the linguistic channel from the cultural one. This appendix establishes the robustness of results to alternative sample of children of migrants: (i) migrant children born overseas who arrived to the US before the age of 5, ("one-and-a-half generation migrants"), (ii) children born in the US to at least one foreign parent ("second generation migrants"). The use of one-and-a-half and second-generation migrants overcomes a potential concern due to ethnic attrition bias (Duncan and Trejo, 2016) . In particular, previous analyses that have employed the US census or ACS to study the effects of culture using migrants, have focused on all US-born individuals and tried to identify migrants and their ancestry by using individual's self-reported ancestry. Thus, these analyses have included all descendants of migrants that still identify with the country of origin of their ancestors. But, as Trejo (2011, 2016) , among others, have shown, individuals tend to self-identify differently depending on their generation, their true ancestry, and their socio-economic background. Thus, using second-and-higher-generation migrants can bias the results due to misidentification of ancestry. For this reason, the analysis is performed using one-and-a-half or second generation migrants. Robustness of the results to higher order migrants, as well as to other potential concerns, is established in Galor,Özak and Sarid (2016) .
The sample of "one-and-a-half generation migrants," consists of 524,774 individuals, who migrated into the US before the age of 5. They were born in 147 countries and speak 64 languages.
The sample of "second-generation migrants" consists 222,288 offspring who were born in the US to at least one foreign born parent. These individuals originated from 143 countries of origin of the mother and 140 countries of origin of the father and they speak 63 languages. Notes: The table examines the impact of speaking a language with periphrastic future tense on the probability of college attendance among one-and-a-half generation migrants in the US. It replicates the analysis of Table 1 to show the robustness to this subsample. Geographical characteristics in the historical homeland of the language include absolute latitude, mean elevation, mean ruggedness, coast length and pre-1500 crop return. Heteroskedasticity robust standard error estimates clustered at the country of origin, language and state levels are reported in parentheses. Notes: The table examines the impact of speaking a language with periphrastic future tense on the probability of college attendance among second generation migrants in the US. It replicates the analysis of Table 1 to show the robustness to this subsample. Geographical characteristics in the historical homeland of the language include absolute latitude, mean elevation, mean ruggedness, coast length and pre-1500 crop return. Heteroskedasticity robust standard error estimates clustered at the country of origin, language and state levels are reported in parentheses. Notes: The table examines the impact of speaking a language with periphrastic future tense on the probability of college attendance among second generation migrants in the US. It replicates the analysis of Table 1 to show the robustness to this subsample. It extends the analysis of Table A2 by accounting simultaneously for the country of origin of both parents. Geographical characteristics in the historical homeland of the language include absolute latitude, mean elevation, mean ruggedness, coast length and pre-1500 crop return. Heteroskedasticity robust standard error estimates clustered at the countries of origin or both parents, language and state levels are reported in parentheses. Notes: This table examines the impact of speaking a language with sex-based grammatical gender on college attendance among female one-and-a-half generation migrants in the US. It replicates the analysis of Table 2 to show the robustness to this subsample. Geographical characteristics in the historical homeland of the language include absolute latitude, mean elevation, mean ruggedness, coast length, average caloric suitability index and the average caloric yield of plow-negative crops. Heteroskedasticity robust standard error estimates clustered at the parental countries of origin, language and state levels are reported in parentheses. Notes: This table examines the impact of speaking a language with sex-based grammatical gender on college attendance among female one-and-a-half generation migrants in the US. It replicates the analysis of Table 2 to show the robustness to this subsample. Geographical characteristics in the historical homeland of the language include absolute latitude, mean elevation, mean ruggedness, coast length, average caloric suitability index and the average caloric yield of plow-negative crops. Heteroskedasticity robust standard error estimates clustered at the parental countries of origin, language and state levels are reported in parentheses. Notes: This table examines the impact of speaking a language with sex-based grammatical gender on college attendance among female second migrants in the US. It replicates the analysis of Table 2 to show the robustness to this subsample. It extends the analysis of Table A5 by accounting simultaneously for the country of origin of both parents. Geographical characteristics in the historical homeland of the language include absolute latitude, mean elevation, mean ruggedness, coast length, average caloric suitability index and the average caloric yield of plow-negative crops. Heteroskedasticity robust standard error estimates clustered at the countries of origin or both parents, language and state levels are reported in parentheses.
